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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 12/9/2009 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Claim Rejections - 35 USC §112 
1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 36-38 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 36 recites the limitation ""the first catalyst" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. For the purposes of examination the 
claim has been interpreted as requiring a first catalyst in the form of a nanoparticle. 
Claims 37 and 38 are dependant on claim 36 and fail to remedy the deficiency. 

Claim Rejections - 35 USC § 103 
1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1-5, 7-12, 19-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wong et al. (Nano Letters, 2001 , Vol.1 , No. 1 1 , p 637-642). 

In regard to claim 1 . Wong teaches a method of producing mesoporous metal 
oxides using nanoparticle precursors. The method comprises preparing a colloidal 
nanoparticle sol and a solution of a surfactant and an ammonium metatungstate salt, 
mixing the solutions to form a precipitate with an organic-inorganic structure, drying the 
material in air and then the removal of the pore-forming agent from the dried material 
(column 1 , p 638). The temperature of the air drying step is not taught. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention that the drying took place at room temperature because Wong fails to disclose 
that it takes place at a different temperature, and the statement "left to dry in air 
overnight" implies no heating or cooling of the material. 

In regard to claim 4 . Wong teaches a method of producing a mesoporous metal 
oxide catalyst where instead of using pre-formed nanoparticles, a nanoparticle 
precursor salt was added to the surfactant solution (Column 1 , p 641 ). 

In regard to claim 5 . Wong teaches the use of zirconium oxide (column 1, p 638), 
titania (column 2, p 640) and alumina nanoparticles (column 1, p 641). 

In regard to claims 9 and 11 . Wong teaches that the material is completely 
amorphous (column 2, p 638). 

In regard to claim 10 . it would have been obvious to one skilled in the art at the 
time of the invention that due to the surface area of 1 30 m^/g and WO3 loading of 30.5 
wt-% taught by Wong, the surface density of the tungsten oxide on the zirconia would 
be approximately 6.0 molecules/nm^. It is known in the art that the monolayer surface 
density of tungsten on a zirconia support is 4 molecules/nm^, and therefore the surface 
density of the material produced by Wong exceeds the monolayer surface density of the 
catalytic component. 

In regard to claims 19. 21-23 and 25-26 . the surfactant used by Wong is a 
nonionic poly(ethylene oxide)-poly(polypropylene oxide)-poly(ethylene oxide) triblock 
copolymer of the form EO20PO70EO20 in conjunction with zirconium oxide nanoparticles 
and a catalytic component comprising tungsten (column 1 , p 638). 
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In regard to claim 27 . Wong teaches that the material is calcined to remove the 
pore-forming agent (column 1, p 638). 

In regard to claims 36 and 38 . Wong teaches a method of producing mesoporous 
metal oxides using nanoparticle precursors. The method comprises preparing a 
colloidal nanoparticle sol and a solution of a surfactant and an ammonium 
metatungstate salt, mixing the solutions to form a precipitate with an organic-inorganic 
structure, drying the material and then the removal of the pore-forming agent from the 
dried material (column 1, p 638). The nanoparticles are either zirconia or titania (pp. 
638 and 640). It is well known in the art that titania and zirconia are catalyst 
5. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wong as 
applied to claim 1 above, and further in view of Winter (US 3907921). 

In regard to claim 28 . Wong fails to teach that the porous catalyst is impregnated 
with an additional catalyst precursor or non-surfactant polymer. 

Winter teaches that it is well known in the art to impregnate porous materials with 
catalyst precursors to improve the catalytic function of the porous material (column 3, 
lines 46-58). 

It would have been obvious to one skilled in the art at the time of the invention to 
impregnate the porous material disclosed by Wong with a catalyst precursor. This 
modification would have been motivated by the teaching in Winter that it is well known 
in the art that impregnating catalyst precursors in to porous materials improves the 
catalytic performance of the material (column 3, lines 46-58). 
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6. Claims 3, 33 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wong as applied to claim 1 above, and further in view of Ying et al. (US 5958367). 

In regard to claim 3 . Wong discloses that that the method may be employed with 
titania nanoparticles and that the nanoparticle/surfactant templating methodology is 
general and may be applied to other types of surfactants (p. 640-641). Wong fails to 
teach the use of an anionic or zwitterionic surfactant as the pore-forming agent. 

Ying discloses that anionic surfactants may be utilized as pore-forming agents in 
the production of porous oxide materials (column 23, line 44 - column 24, line 2). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize an anionic surfactant in the process disclosed by Wong. Such a 
modification would have been motivated by the teaching in Ying that anionic surfactants 
are especially useful for the production of porous oxide materials and the teaching in 
Wong that the methodology of the process is expected to apply to a wide variety of 
surfactants. 

In regard to claims 33 and 35 . it is well established that any order of performing 
process steps is prima facie obvious in the absence of new or unexpected results 
(MPEP 2144.04 IV C). It would have been obvious to one of ordinary skill in the art that 
in the process disclosed by Wong the organic-inorganic gel structure is formed by the 
hydrolysis and condensation of the ammonium metatungstate salt based on the WO3 
contained in the final product. All other limitations have been addressed in the above 
rejection of claims 1 and 3. 
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7. Claim 30 rejected under 35 U.S.C. 103(a) as being unpatentable over Wong in 
view of Hwang et al. (Chem. Commun., 2001, pp. 1738-1739). 

In regard to claim 30 . Wong discloses the use of nanoparticles with diameters as 
low as 3 nm (p.638), but fails to teach the use of nanoparticles with a diameter of 2 nm. 

Hwang discloses a process for the production of porous catalysts incorporating 
titania nanoparticles as building blocks (p. 1789). The nanoparticles beneficially exhibit 
a diameter of 1 .6-2 nm (p. 1739). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize nanoparticles with a diameter of 2 nm in the process disclosed by 
Wong. Such a modification would have been motivated by the teaching in Wong that 
titania nanoparticles may be used in the process and that nanoparticles with a diameter 
of 3 nm were successfully employed in addition to the teaching in Hwang that titania 
nanoparticles with a diameter of 1 .6-2 nm are especially useful as building blocks when 
forming a porous oxide catalyst. It is well established that any order of performing 
process steps is prima facie obvious in the absence of new or unexpected results 
(MPEP 2144.04 IV C). 

8. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wong 
and Hwang as applied to claim 30 above, and further in view of Ying et al. (US 
5958367). 

In regard to claim 31 . Wong discloses that that the method may be employed 
with titania nanoparticles and that the nanoparticle/surfactant templating methodology is 
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general and may be applied to other types of surfactants (p. 640-641 ). Wong fails to 
teach the use of an anionic or zwitterionic surfactant as the pore-forming agent. 

Ying discloses that anionic surfactants may be utilized as pore-forming agents in 
the production of porous oxide materials (column 23, line 44 - column 24, line 2). 

It would have been obvious to one of ordinary skill In the art at the time of the 
invention to utilize an anionic surfactant in the process disclosed by Wong. Such a 
modification would have been motivated by the teaching in Ying that anionic surfactants 
are especially useful for the production of porous oxide materials and the teaching in 
Wong that the methodology of the process is expected to apply to a wide variety of 
surfactants. 

9. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wong 
and Ying as applied to claim 33 above, and further in view of Hwang. 

In regard to claim 34 , Wong discloses the use of nanoparticles with diameters as 
low as 3 nm (p.638), but fails to teach the use of nanoparticles with a diameter of 2 nm. 

Hwang discloses a process for the production of porous catalysts incorporating 
titania nanoparticles as building blocks (p. 1789). The nanoparticles beneficially exhibit 
a diameter of 1 .6-2 nm (p. 1 739). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize nanoparticles with a diameter of 2 nm in the process disclosed by 
Wong. Such a modification would have been motivated by the teaching in Wong that 
titania nanoparticles may be used in the process and that nanoparticles with a diameter 
of 3 nm were successfully employed in addition to the teaching in Hwang that titania 
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nanoparticles with a diameter of 1 .6-2 nm are especially useful as building blocks when 
forming a porous oxide catalyst. 

10. Claims 12 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wong and Ying as applied to claim 1 above, and further in view of Brinker et al. 
(Adv. Mater., 1999, 11, No. 7, pp. 579-585). 

In regard to claim 12 . Wong fails to disclose that catalytic precursor is partially 
polymerized during the formation of the organic-inorganic structure. 

Brinker discloses that in processes for the self-assembly of organic-inorganic 
structures both organic and inorganic polymerization is required to complete the 
formation of the ordered structure. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention that the inorganic polymerization taught by Brinker would affect the inorganic 
catalyst precursor taught by Wong due to the similar nature of the ordered structure 
produced in the process taught by Wong. 

In regard to claim 24 . Wong fails to teach the use of a cationic, anionic or 
zwitterionic surfactant. However, Wong does teach that the nonionic surfactants 
employed in the process associate with an H+ ion, and act in a manner similar to a 
cationic surfactant (column 2, p 640). 

Brinker teaches the use of the cationic surfactant cetyltrimethylammonium 
bromide (CTAB) as a pore-forming and structure directing agent (column 2, p 580) 
when forming porous oxide materials. 
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It would have been obvious to one skilled in the art at the time of the invention to 
substitute CTAB for the pluronic PI 23 surfactant used by Wong in the synthesis of the 
mesoporous metal oxide. This would have been motivated by the teaching in Wong 
that the nonionic surfactant bonds with a hydrogen ion to achieve a positive charge 
(column 2, p 640) so that it acts in a similar manner to cationic surfactants, the 
suggestion in Wong that other types of surfactants could be used (column 2, p 641 ) and 
the disclosure in Brinker that CTAB is useful as a cationic pore-forming agent in the 
production of porous oxide materials. 

1 1 . Claims 34-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wong in view of Tai et al. (US 6569358). 

In regard to claim 36 . Wong discloses that the nanoparticle/surfactant templating 
route can accommodate particles with different compositions (p. 641), but fails to 
expressly disclose that the nanoparticles may be metallic. 

Tai discloses that it is beneficial to incorporate metallic nanoparticles in to porous 
catalysts to increase the catalytic abilities of the catalyst material. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to substitute metallic nanoparticles for the oxide nanoparticles disclosed in the 
process taught by Wong. Such a modification would have been motivated by the 
teaching in Wong that the nanoparticles may have a different composition and the 
disclosure in Tai that metallic nanoparticles are beneficially included in porous catalysts. 

In regard to claim 37 . Wong fails to disclose the use of supercritical drying of the 
organic-inorganic gel structure to form an aerogel. 
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Tai discloses tliat supercritical drying may be utilized to form an aerogel. A 
benefit of producing an aerogel is the ability to produce porous catalysts with varying 
densities (column 4, lines 41-43). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize supercritical drying to produce an aerogel containing metallic 
nanoparticles. Such a modification would have been motivated by the teaching in Tai 
that the use of supercritical drying to produce aerogel catalysts that incorporate 
nanoparticles allows porous catalysts that have varied densities, allowing the catalyst 
properties to be tailored for different applications. 

In regard to claim 38 . both Wong and Tai disclose that the nanoparticle and the 
secondary metal salt do not comprise the same metal. Wong prefers a Zr or Ti based 
nanoparticle with a W salt and the preferred embodiment in Tai is Au nanoparticles with 
Si salts. 

Allowable Subject Matter 
1 . Claims 29 and 32 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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The instant claims are differentiated from the closest prior art, Wong, by the 
requirement that the composition is formed without precipitation. The process disclosed 
by Wong requires precipitation. 

Response to Arguments 

1 . Applicant's arguments with respect to the pending claims have been considered 
but are moot in view of the new ground(s) of rejection. The amendment to the claims 
removing the requirement that the solution be clear, broadening the scope of the instant 
claims, necessitated the new grounds of rejection applied to claims 1, 3-5, 9-12, 19 and 
21-28. The amendment to claims 30 and 33 requiring specific catalyst precursors that 
had not been previously present in the claims necessitated the new grounds of rejection 
applied to claims 30, 31 and 33-35. 

Conclusion 

1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, liowever, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEVIN M. JOHNSON whose telephone number is 
(571 )270-3584. The examiner can normally be reached on Monday-Friday 9:00 AM to 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Curtis Mayes can be reached on 571-272-1234. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kevin M Johnson/ /David M Brunsman/ 

Examiner, Art Unit 1 793 Primary Examiner, Art Unit 1 793 



